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I.  INTRODUCTION 


PCFIT  Ver.  2.0  is  an  Improved  version  of  the  previously  reported  PCFIT 
computer  code  developed  for  the  IBM  and  IBM  compatible  series  of  micro¬ 
computers,  see  MICOM  Technical  Report  TR-RH-85-2.  The  original  code,  having 
been  in  use  within  the  Directed  Energy  Directorate  for  approximately  one  year, 
was  found  to  have  shortcomings  that  have  been  corrected  in  this  version.  The 
upgrading  of  the  code  takes  several  forms.  As  originally  written,  PCFIT  was 
not  a  single  code,  but  rather  three  separate  but  similar  codes,  each  utilizing 
somewhat  different  hardware.  PCFITM,  the  simplest  of  the  codes,  required  no 
graphics  hardware,  PCFITG  provided  screen  graphics  and  PCFITP  provided  plotter 
graphics.  The  maintenance  of  three  separate  codes  with  only  two,  PCFITG  and 
PCFITP,  used  most  often,  prompted  the  elimination  of  PCFITM  and  its  associated 
software.  Additionally,  the  fall  in  the  cost  of  memory  chips  has,  for  the 
most  part,  eliminated  the  desire  to  keep  the  code  size  within  the  256K  bounds 
of  the  more  austere  microcomputers.  This  consideration  has  led  to  the  com¬ 
bining  of  both  the  screen  graphics  and  plotter  graphics  options  into  a  single 
code  now  referred  to  as  PCFIT  ver.  2.0  or  simply  PCFIT.  It  was  also  found 
that  the  previous  200  data  point  limit  was  a  handicap  that  was  corrected  by 
expanding  the  code  to  accoossodate  1000  data  points  in  the  current  version. 
Finally,  it  was  found  that  the  Lahey  F77L  FORTRAN  Compiler  provided  a  more 
rapid  compilation  and  hence  more  expedient  code  development,  thus  the  current 
version  of  PCFIT  is  compiled  in  Lahey  FORTRAN  rather  than  Microsoft  FORTRAN, 
as  was  the  previous  version.  This  change  is  not  without  complication, 
however.  The  Lahey  F77L  compiler  requires  a  8087  math  coprocesser 
(alternatively  the  80287  math  coprocesser  as  appropriate).  The  PCFIT  code 
continues  to  Interface  graphically  with  the  monitor  through  the  Micro- 
compatibles  GRAPHMATICS  routines.  The  Lahey  compatible  version  of  this 
code  is  now  required.  Since  no  Lahey  compatible  version  of  the  Micro- 
compatibles  PL0TMATICS  routines  were  available  at  the  time  of  this  code 
development,  it  was  necessary  to  write  the  equivalent.  These  routines  were 
written  in  Lahey  FORTRAN  rather  than  in  assembly  code,  as  is  the  PLOTMATICS 
package  and  suffers  somewhat  in  speed.  The  development  of  this  plotting 
package  proved  to  be  more  difficult  than  originally  anticipated.  Due  to  the 
nature  of  this  development  and  the  limited  "beta"  testing  to  date,  problems 
may  arise  with  use.  To  date  however,  the  package  has  performed  the  required 
tasks  well. 


PCFIT  provides  the  options  shown  in  Table  1  and  requires  the 
hardware/software  in  Table  2. 


TABLE  1.  PCFIT  Available  Options. 
DATA  POINTS  ONLY 
DATA  SMOOTHING 

Y  -  A  +  BX 
YU  -  A  exp(BX) 

Y  -  A  X**B 


v* 


/■  - 
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TABLE  1.  PCFIT  Available  Options.  (Cont) 


Y  -  A  +  B/X 
Y  -  1/A  +  BX) 

Y  -  X/(A  +  BX) 

Y  -  POLYNOMIAL 

Y  -  LACRANGE  INTERPOLATION 

Y  -  SPLINE  PIT 

Y  -  FOURIER  SERIES 
Y  -  NATURAL  CUBIC  SPLINE 


TABLE  2.  Hardware  Requlreaents . 

348  MEMORY 

8087  MATH  COPROCESSER 
GRAPHICS  BOARD 
GRAPHICS  MONITOR 
PRINTER  (FOR  HARDCOPY) 

HEWLETT-PACKARD  PLOTTER 
SOFTWARE  REQUIREMENTS 
CRAPHMATICS  (MICROCOMPATIBLES) 

The  graphics  provided  alchar  on  tha  acraan  or  on  tha  plotter  are 
generally  considered  adequate  but  no  atteapt  has  been  Bade  to  provide 
"professional  graphics"  In  any  casa.  An  option  Is  provided  to  allow  curves 
once  generated  to  be  stored  In  data  files  for  future  laport  to  professional 
plotting  prograas  or  othar  analysis  prograas. 
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II.  FORMAT  FOR  DATA  FILES 


Th«  data  input  to  the  PCFIT  is  from  data  files  with  the  following  form: 


LINE 

1 

2 

3 

4 


CONTENT 

TITLE  (up  to  50  characters) 

X-AXIS  LABEL  (up  to  50  characters) 
Y-AXIS  LABEL  (up  to  50  characters) 
X(1),Y(1)  -  list  directed  format 


N  X(N),Y(N)(up  to  1000  data  pairs) 

NOTE:  It  is  recommended  that  the  labels  used  for  the  axes  be  limited  to 
approximately  ten  characters. 

III.  THE  COEFFICIENT  OF  DETERMINATION,  RSQ 

The  only  statistical  Information  Involved  in  the  PCFIT  program  is  the 
coefficient  of  determination.  The  program  is  only  Intended  to  give  a  quick 
visual  look  at  the  abilities  of  the  various  options,  not  a  comprehensive  sta¬ 
tistical  ‘‘look”  at  those  abilities.  RSQ  is  given  by  the  following  equation: 

RSQ  -  1.  -  SSE 

N  2 

(Yi  -  Y) 


i-l 

where:  (xi,yi)  are  a  set  of  N  data  points 

y  -  arithmetic  average  of  the  yi  values 
SSE  -  sum  of  squares  for  error 


N 


2 


SSE  *  (yi  -  ycalculated  at  xl) 


1-1 

If  the  curve  passes  through  all  points,  then 

RSQ  -  1.00 

If  the  curve  misses  the  data  points  by  large  deviations  and  the  data  is 
quite  scattered,  the  RSQ  will  be  small.  Thus,  RSQ  for  some  options,  gives  an 
indication  of  which  curves  fit  the  data  points  "best”.  Caution  -  Even  if 
RSQ-1.,  the  curve  may  behave  wildly  between  data  points  and/or  outside  the 
given  data  range. 

IV.  AVAILABLE  OPTIONS 

Table  1  summarizes  the  options  available  in  the  PCFIT  series  of 
programs.  Options  3-10  are  common  functions  and  will  not  be  discussed 
further. 

Data  Smoothing,  Option  2  -  this  option  performs  the  user's  choice  of 
first  or  third  degree  five  point  smoothing  of  the  current  7  array.  Each  Y 
value  is  replaced  by  the  value  given  by  a  local  least  squares  curve  at 
corresponding  X.  This  curve  is  determined  by  using  the  original  Y  value  plus 
the  two  original  Y  values  on  either  side.  Por  the  end  and  next-to-end 
points,  the  choice  is  skewed  so  as  to  give  a  total  of  five  points  as  close  to 
the  end  as  possible.  Data  points  oust  be  equally  spaced  in  X.  Therefore, 
caution  must  be  shown  in  using  this  option.  First  degree  smoothing  is  com¬ 
monly  referred  to  as  a  moving  average.  It  may  be  necessary  to  call  the 
smoothing  option  several  times  in  succession,  smoothing  the  smoothed  data,  to 
yield  values  acceptable  to  the  user.  It  is  recommended  that  gross  data 
outliers  be  corrected  or  removed  before  using  least  squares  smoothing. 

The  Spline  Fit,  Option  11,  uses  knots,  Juncture  points  at  which  the 
polynomials'  derivatives  are  matched,  selected  automatically  by  the  routine 
to  be  such  that  the  data  set  is  divided  into  five  equal  subsets.  Each  subset 
must  contain  at  least  seven  data  points.  Third  degree  polynomials  are  calcu¬ 
lated  and  plotted  in  each  spline  segment,  with  first  and  second  derivatives 
being  matched  at  the  common  points.  The  Y  array  can  be  multiple  valued.  The 
X  array  must  be  in  ascending  order  for  correct  assignment  of  points  to  the 
spline  segments.  Reordering  is  performed  by  the  program,  routine  XREOD,  if 
necessary. 

The  Fourier  Series  Representation,  Option  12  -  any  single-valued  function 
that  is  continuous,  except  possibly  for  a  finite  number  of  discontinuities  in 
the  interval  of  length  2L,  and  that  has  a  finite  number  of  maxima  and  minima 
in  this  Interval  may  be  represented  by  a  convergent  Fourier  series  of  the 


The  program  essentially  forms  such  a  single-valued  function  from  the 
(X,Y)  data  by  joining  the  points  with  straight  lines.  The  user  selects  the 
number  of  terms  to  be  used  in  the  finite  series  approximation  of  the  above 
equation.  The  program  uses  i  numerical  integration  technique  to  calculate 
the  coefficients  An  and  Bn.  The  resultant  curve  is  then  superimposed  on  the 
data  points  and  Fourier  coefficients  displayed.  A  maximum  of  10  values  of  An 
and  Bn  are  displayed.  The  parameter  L  in  the  above  equation  is  given  by  L  * 
0.5(X(data  upper  limit)  -  X(data  lower  limit)).  The  more  points  used,  the 
better,  due  to  the  method  of  forming  the  single  valued  function. 

Natural  Cubic  Spline  Interpolation,  Option  13  -  during  the  past  decade 
spline  functions  have  gained  widespread  use  in  numerical  analysis.  Briefly, 
splines  are  piece-wise  polynominals  with  continuity  in  derivatives  through 
one  less  than  the  polynominal  order,  and  with  the  juncture  points  between 
different  polynominals  (knots),  usually  at  the  data  points.  End  conditions 
can  be  prescribed  on  the  derivatives  at  these  end  points.  The  natural  cubic 
spline  employs  third  degree  polynominals,  knots  at  the  data  points,  with 
second  derivatives  vanishing  at  the  end  data  points.  The  theory  of  splines 
is  fairly  involved  and  deals  mainly  with  establishing  various  existence,  uni¬ 
queness,  and  convergence  properties.  However,  perhaps  the  most  important 
practical  results  for  data  fitting  establish  splines  as  one  of  the  best 
approximations,  in  various  mathematical  senses,  to  tabular  data.  Of  par¬ 
ticular  Importance  is  the  result  that  for  a  given  set  of  X-Y  data  in  the 
interval  (a,b),  of  all  functions  f(x)  with  continuous  second  derivative  and 
such  that  f(xi)*yi,  the  spline  function  with  knots  at  data  points  and  second 
derivatives  equal  to  zero  at  an  "a"  "b“  minimizes  the  integral 

f^x)  dx 

Note  that  f"(x)  is  often  a  good  approximation  to  curvature. 

V.  INPUT  GUIDES  FOR  THE  PCFIT  PROGRAM 

The  following  contain  detailed  input  guides  for  PCFIT.  The  reader  is 
encouraged  to  review  the  appendix  that  contains  sample  runstreams  for  typical 
examples  of  the  programs  for  further  clarification. 

PCFIT  provides  adequate  representation  of  the  data  and  resulting  fitted 
or  interpolated  curves  on  a  graphics  monitor  and  at  tne  option  of  the  user 
plots  the  information  of  a  Hewlett-Packard  pen  plotter.  The  minimum  system 
must  have  348K  of  memory,  a  color  graphics  or  monochrome  graphics  board  and 
correspondingly  a  graphics  or  monochrome  monitor.  Additionally,  the  program 
utilizes  the  GRAPHMATIC  library  (Lahey  version)  routines,  available  from 
MICROCOMPATIBLES,  that  must  be  supplied  by  the  user.  The  resolution  of  the 
monitor  limits  the  detail  of  the  graphics  output. 


VI.  INPUT  GUIDE  FOR  PCFIT 


For  PCFIT,  the  inputs  are  menu  driven  prompts  with  an  attempt  made  to  make 
the  selections  somewhat  self  evident  for  the  user.  To  run  PCFIT,  the  user  Is 
presented  with  six  menus  in  order:  (1)  DATA  INPUT  MENU,  (2)  LOG  MENU, 

(3)  DATA  SCALING  MENU,  (4)  OPTION  SELECTION  MENU,  (5)  PLOTTING  MENU  and 
(6)  PLOTTER  MENU.  The  program  is  designed  such  that  the  user  may,  having 
completed  one  calculation,  repeat  any  of  the  previous  menu  selection  pro¬ 
cesses.  Additionally,  the  program  does  not  terminate  naturally  but  allows  the 
user  to  select  alternate  curve  functions,  plotting  options  or  scaling  options 
without  rentering  the  data.  For  the  purposes  of  this  report  a  sample  data 
set  will  be  used  and  will  be  referred  to  as  DATA1.DAT;  Table  3  contains  this 
data  set  for  reference. 

TABLE  3.  DATA1.DAT. 

TITLE 

X-AXIS 

Y-AXIS 


1.0  ,  2.0 
1.2  ,  2.2 

1.4  ,  2.0 

1.6  ,  2.4 
1.8  ,  2.1 
2.0  ,  2.3 

2.2  ,  2.5 

2.4  ,  2.3 

2.6  ,  2.8 

2.8  ,  2.4 
3.0  ,  2.7 

3.2  ,  3.1 

3.4  ,  2.6 
3.6  ,  3.0 

3.8  ,  2.9 
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A.  DATA  INPUT  MENU  -  STARTING  THE  PROGRAM 

The  program  is  started  by  typing  the  command  PCFIT,  following  the  DOS 
prompt.  The  program  enters  the  "DATA  INPUT  MENU"  Initially  and  prompts  the 
user  whether  printed  output  Is  desired. 

PRINTED  OUTPUT?  (Y/N) 

This  simple  option  either  provides  or  suppresses  output  to  the  printer. 
The  characteristic  slowness  of  typical  printers  associated  with  PC  type  com¬ 
puters  may  require  excessive  time  as  compared  to  the  actual  computation  times 
involved,  thus  suppression  of  printed  output  may  be  desired. 

The  user  is  then  prompted  to  enter  the  name  of  a  file  containing  the 
data  to  be  analyzed. 

ENTCR  DATA  FILE  NAME 


It  is  assumed  that  the  data  has  previously  been  stored  in  a  data  file  in 
the  form  described  in  the  previous  section  of  this  report.  The  user  enters 
the  data  file  name;  the  program  displays  the  data  on  the  monitor  as  it  is 
read  and  prints  a  listing  if  the  printing  option  was  selected. 

Following  this  step,  the  user  is  prompted  whether  additional  data  files 
are  to  be  read,  thus  allowing  combining  data  from  more  than  one  file. 

ADDITIONAL  DATA  FILES?  (Y/N) 


B.  LOG  MENU 


The  second  menu  section  is  now  entered  allowing  the  user  the  option  of 
performing  the  plotting,  fitting  or  interpolations  using  the  logarithm  of  X 
and/or  logarithm  of  Y,  and  independent  of  this  choice,  plotting  the  results 
in  normal,  semi -log,  or  log-log  form.  The  user  is  presented  with  a  menu  of 
the  following  form: 

CALCULATE  WITH  LOGS?  X  Y  XY  N  NN  EX 
X  -  LOG(X  DATA) 

Y  -  LOG(Y  DATA) 

XY  ~  LOG(X  DATA)  AND  LOG(Y  DATA) 

N  -  DO  NOT  USE  LOGS  -  MAY  USE  LOGS  IN  PLOTTING  OF  DATA 

NN  -  DO  NOT  USE  LOGS  AS  INPUT  OR  PLOTTING  OF  DATA 

EX  -  STOP 

Selection  of  "X",  "Y"  or  "XY"  will  cause  the  program  to  take  the  log(10) 
of  appropriately  X,  Y,  or  X  and  Y  before  proceeding  with  the  fitting  or  inter¬ 
polation  process.  Upon  completion  of  the  program  the  data  will  be  returned 
to  the  original  state.  Selection  of  "N"  indicates  the  logarithm  is  not  to  be 
used  in  the  calculations  but  allows  a  future  menu  selection  concerning  the 
plotting  of  the  data.  Selection  of  "NN"  provides  a  presupposed  response  to 
the  next  prompt  and  provides  an  early  answer  that  logarithms  are  not  to  be 
used  in  either  the  calculation  or  the  plotting  of  the  graphics  output.  The 
selection  of  "EX"  terminates  the  program. 

Providing  the  "NN"  option  was  not  selected,  the  user  is  prompted  for  the 
plotting  relative  to  logarithms: 

PLOT  LOGS?  X  Y  XY  N  NN  EX 


This  is  analogous  to  the  previous  and  allows  selection  of  options 
associated  with  the  plotted  output. 

C.  DATA  SCALING  MENU 


The  data  scaling  options  menu  allows  the  scaling  of  the  data  for  plotting 
purposes;  the  form  of  this  menu  is: 


SCALE  DATA  -  ENTER  S 
S  -  SCALE  DATA 
Y  -  ORIGIN  IS  AT  Y-0 
E  -  END (STOP) 


X  Y  0  E  N  IN  ANY  ORDER 
X  -  ORIGIN  IS  AT  X-0 
0  -  USER  SPECIFIED  ORIGIN 
N  -  NOTHING 
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Prior  to  plotting  the  data,  it  must  be  scaled  to  provide  scaling 
parameters/factors  to  assure  that  all  data  will  appear  within  the  range  of 
the  graphics  plot.  The  selection  of  the  "S"  option  scales  the  data  in  a 
manner  such  that  the  range  of  the  X  and  Y  axes  will  contain  all  data.  If  the 
data  is  somewhat  integer-like,  data  points  may  be  located  on  the  axes  which 
may  not  provide  an  attractive  output  plot.  To  avoid  this  shortcoming  of  the 
scaling,  additional  scaling  options  are  provided.  The  selection  of  "SX", 

"SY"  or  ”SXY”  will  scale  the  data  in  a  manner  such  that  the  origin  is  located 
at  X-0,  Y=0  or  X*Y=*0  respectively.  This  option,  depending  on  the  data,  may 
then  displace  the  curve  from  the  origin.  Care  should  be  taken  before  using 
this  option  to  assure  the  data  can  be  represented  adequately  with  its  use. 

If  negative  numbers  are  involved,  the  program  will  prompt  the  user  to  this 
fact  and  not  allow  the  option  to  be  used. 

While  the  program  selects  reasonable  numbers  for  labeling  the  tic  marks 
on  the  axes,  they  may  be  manually  adjusted  to  the  satisfaction  of  the  user  by 
specifying  the  "SO"  option.  If  the  "SO"  option  is  selected,  the  program  will 
calculate  an  initial  set  of  scaling  parameters  and  display  them  to  the  user 
in  the  form  of  a  prompts 

ORIGIN  AT  X  =  .80000  STEPS  OF  .80000 

ENTER  NEW  VALUES,  OTHERWISE  ENTER,, 

At  this  time  the  user  may  elect  to  use  these  scaling  parameters  by 
entering  or  enter  parameters  of  his  choosing  by  specifying  the  value  of 

X(or  Y)  at  the  origin  and  the  value  of  the  increment  of  X(or  Y)  associated 
with  each  major  tic  mark.  It  should  be  noted  that  the  user  must  select  these 
parameters  such  that  all  data  is  contained  within  the  resulting  plot.  The 
graphics  output  is  such  that  there  are  eight(8)  divisions  along  the  X  axis 
and  five(5)  along  the  Y  axis.  If  the  range  of  the  axes  is  not  adequate  to 
contain  the  data,  data  points  may  "wrap  around"  and  appear  in  strange  loca¬ 
tions  or  not  appear  in  the  graphics  output.  The  program  will  check  the 
values  thus  entered  to  assure  the  range  is  appropriate  to  contain  all  data. 

If  the  range  is  found  to  be  inadequate,  the  user  will  be  prompted  in  the 
form: 

SPECIFIED  ORIGIN  LARGER  THAN  SOME  DATA  POINTS  -  RE-ENTER 

At  this  time  the  user  should  enter  a  new  value  for  the  origin.  If  the 
range  is  still  found  to  be  inadequate,  the  user  is  further  prompted  by: 


y. 


STEP  SIZE  INSUFFICIENT  FOR  DATA  -  RE-ENTER 

At  which  time  the  user  can  adjust  the  increments  associated  with  each 
major  tic  mark. 

D.  OPTION  SELECTION  MENU 

Initially  the  program  exercises  the  first  six  of  the  possible  options 
automatically  and  provides  as  guidance  to  the  user  a  measure  of  the 
"goodness"  of  the  fit  in  terms  of  the  coefficient  of  determination,  RSQ,  pre¬ 
viously  discussed.  The  following  form  of  information  is  then  provided  the 
user  with  the  prompt  allowing  the  user  to  specify  the  option  of  his  choice. 
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OPTION# 


FUNCTION 


RSQ 


1  DATA  POINTS  ONLY 

2  DATA  SMOOTHING 


3  Y  -  A  +  BX  0.4163 

4  Y  -  A  *  E**BX  0.4224 

5  Y  -  A  *  X**B  0.5390 

6  Y  -  A  +  B/X  0.5358 

7  Y  -  1/(A+B*X)  0.4255 

8  Y  -  X/(A+B*X)  0.5911 

9  POLYNOMIAL 


10  LAGRANGE  INTERPOLATION 

11  SPLINE  FIT 

12  FOURIER  SERIES 

13  NATURAL  CUBIC  SPLINE 
ENTER:  #  L  SA  ST  DA  RS  RP  EX 


#  -  EQUATION  NUMBER  L  -  LIST  DATA 

SA  -  SAVE  CURVE  ON  FILE  ST  -  STOP 

DA  -  READ  NEW  DATA  SET  RS  -  RESTART 

RP  -  REPLOT  DATA  EX  -  EXIT(STOP) 

At  this  point  the  user  Is  to  select  the  option,  1-13,  desired  or  an 
alternative  operation  as  indicated  by  the  alphabetic  codes. 

The  desired  mathematical  form  of  the  function  with  which  the  data  is  to  be 
analyzed  is  selected  by  the  appropriate  numerical  value  3-13.  The  first  two 
options  provide  for  the  plotting  of  the  input  data  and  two  options  involving 
smoothing  of  the  data.  For  the  options  3-8,  the  user  is  provided  with  some 
with  some  Indication  of  the  appropriateness  of  these  function  to  represent 
the  data;  a  high  degree  of  "fit"  is  indicated  by  a  RSQ  value  near  unity.  It 
is  recommended  that  the  form  of  the  function  be  examined  particularly  for  the 
more  non-linear  options  9-13  for  a  RSQ  value  near  unity  simply  means  the 
curve  nearly  passes  through  all  data  points.  The  behavior  of  the  curve  bet¬ 
ween  data  points  or  the  slope  of  the  curve  at  the  data  points  may  not  repre¬ 
sent  the  physics  of  the  data. 


Option  2  provides  two  smoothing  techniques,  first  and  third  degree,  the 
user  will  be  prompted  to  select  one  or  the  other;  a  brief  help  menu  is  also 
provided.  Once  the  data  is  smoothed  the  program  is  re-entered  at  the  scaling 
menu  since  the  data  should  now  be  somewhat  more  confined  in  terms  of  the 
excursions  along  the  Y  axis.  The  data  is  then  rescaled  and  subsequently 
plotted,  fitted,  interpolated  or  smoothed  as  the  user  desires. 

Option  9,  the  polynominal,  may  be  up  to  14th  order;  if  this  option  is 
selected  the  user  will  be  prompted  to  select  the  desired  order.  If  an  order 
is  selected  that  is  not  supported  by  the  data,  l.e.,  larger  order  than  there 
are  data  points,  the  program  will  correct  the  choice  of  order  to  a  more 
appropriate  value. 

Option  10  will  prompt  the  user  to  select  the  appropriate  number  of  data 
points  to  be  used  in  the  polynominal  Interpolating  formula;  usually  between  2 
and  4.  Additionally  a  brief  help  menu  is  provided  for  this  option.  Option 
11  will  automatically  divide  the  data  range  into  three  subranges  for  fitting 
by  third  degree  polynominals  in  each  subrange. 

Option  12  will  also  prompt  the  user  to  select  the  appropriate  number  of 
series  terms  to  be  used. 

The  selection  of  the  "L"  option  will  list  on  the  screen  the  data  being 
analyzed  and  return  to  the  menu  for  further  instructions. 

The  "SA“  option  allows  the  user  to  save  the  data  that  makes  up  the  fitted 
or  interpolated  curve  or  the  current  input  data.  Saving  of  the  input  data 
only  is  used  after  smoothing,  otherwise  It  is  the  simple  duplication  of  the 
input  file.  Assuming  one  of  the  eleven  options  has  been  previously  selected 
and  the  resulting  curve  found  to  be  worthy  of  saving  for  future  use,  it  may 
be  saved  in  a  separate  file  by  specifying  the  "SA"  option.  When  this  option 
is  selected  the  user  will  be  prompted  to  specify  a  file  name  in  which  to 
store  the  data: 

ENTER  THE  FILE  NAME  TO  BE  USED 

followed  by  a  prompt  whether  the  title  and  axes  labels  are  to  be 
stored  also. 

SAVE  TITLE  AND  AXES  LABELS?  (Y/N) 

Depending  on  the  purpose  of  selecting  this  option  the  answer  may  be 
either  "Y"  or  "N".  If,  for  example,  the  purpose  of  saving  the  data  is  to 
allow  import  into  a  different  program,  one  might  not  want  to  save  the  title 
and  labels,  only  the  X  and  Y  values.  Alternatively  if  the  purpose  of  selec¬ 
tion  of  this  option  is  to  use  it  as  input  data  to  PCFIT  the  title  and  labels 
would  be  desired.  The  next  prompt  is  for  the  selection  of  either  input  data 
or  fitted  data  to  be  stored  and  is  of  the  form: 

SAVE  INPUT  OR  OUTPUT  DATA?  (I/O) 

If  input  data  is  selected  all  of  the  current  input  data  is  stored  in 
the  specified  file.  In  the  case  of  saving  output  or  fitted  curve  data  the 
curves  generated  in  any  of  the  PCFIT  programs  consist  of  one  hundred  X-Y  data 
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pairs.  Soae  programs  or  boom  situations  aay  not  allow  this  aany  data  points 
to  ba  us ad  so  options  ars  provided  to  store  25,  50  or  100  data  points.  The 
user  Is  proapted  to  enter  his  choice;  the  aethod  used  when  either  50  or  25 
data  points  Is  salectad  Is  to  store  in  the  file  every  other  or  every  fourth 
data  point. 

The  "ST”  option  slaply  terminates  the  prograa. 

The  selection  of  the  "DA"  option  reschedules  the  prograa  at  the 
beginning,  allowing  a  new  sat  of  data  to  be  entered.  This  option  causes  the 
prograa  to  discard  the  current  data  set  and  proapi  the  user  for  the  file  naae 
of  the  file  containing  the  new  data  to  be  analysed.  This  option  does  not 
allow  the  new  data  to  simply  be  appended  to  the  end  of  the  current  data  set. 

The  selection  of  the  "RS"  or  restart  option  reschedules  the  prograa  at 
the  point  of  the  LOG  MENU.  This  option  retains  the  data  currently  under  ana* 
lysis. 

The  "RP“  or  replot  option  reschedules  the  prograa  at  the  point  of  the 
SCALING  MENU  to  allow  adjustments  generally  through  the  use  of  user  specified 
origin  option  in  this  menu. 

The  "EX"  option  is  an  alternate  to  the  "ST"  option  performing  the  saae 
function  of  terminating  the  prograa.  Aasuaing  one  of  the  eleven  function  was 
selected  as  the  fora  of  the  data  analysis  the  prograa  calculates  and  displays 
on  the  monitor,  and  printer  If  not  suppressed,  the  option  selected,  a  measure 
of  the  quality  of  the  fitted /Interpolated  curve,  RSQ,  and  the  appropriate 
coefficients.  This  information  will  be  displayed  in  the  form: 

OPTION  NO.  9 

Y-POLYNOMINAL 

DEGREE  -  5 

RSQ  -  8893 

CO  -  .246761E+01 

Cl  -  -.128385E-KJ1 

C2  -  .125361E+-01 

C3  -  -.470453E400 

C4  -  .863621E-01 

C5  -  -  .617910E-02 

E.  PLOTTING  MENU 

Following  the  display  of  the  coefficients  the  user  is  presented  with  the 
PLOTTING  MENU.  This  menu  is  for  the  selection  of  options  associated  with  the 


plotting  and  display  of  ths  data  points  only,  The  fitted  curve  is  always  in 
the  fora  of  one  hundred  data  points  that  In  general  are  closely  spaced  to 
appear  as  a  continuous  curve.  The  plotting  option  aenu  has  the  fora: 

ease  PLOTTING  OPTIONS  **** 

ENTER:  PALBD  +  X*  .ORMNE 
P  -  PLOT  DATA  AS  ♦  SYMBOLS  A  -  PLOT  AXES 

L  -  connect  DATA  POINTS  B  -  BROKEN  LINE 

D  -  USE  DIAMOND  ♦  -  USE  + 

X  -  USE  X  *  -  USE  * 

.  —USEE . .  00 — USEEOO 

H  -  HIGH  RESOLUTION DEP)  M  -  MEDIUM  RES 

N  -  NOTHING  E  -  END(STOP) 

The  user  aay  enter  up  to  ten  of  the  letters  In  a  string  to  specify  the 
selection  of  options;  however,  there  are  not  In  general  ten  options  to  be 
selected  at  any  one  tlae. 

In  order  that  the  Input  data  Is  plotted  the  “P"  option  aust  be  selected. 
This  option  will  then  plot  each  data  point  as  a  "♦"  syabol. 

The  selection  of  the  “A"  or  axis  option  Includes  the  axes  and  axes  labels 
and  graph  title  In  the  graphics  output. 

The  "L"  option  connects  the  data  points  by  solid  Unas,  the  "l"  option 
connects  the  data  points  by  broken  or  dotted  lines.  These  options  aay  be  used 
either  Independently  of  or  In  conjunction  with  the  "P"  option.  If  the  coa- 
binatlon  "PL"  or  "PB"  Is  used,  the  data  points,  "♦"  symbol* ,  are  connected  by 
solid  or  broken  lines.  If  only  "L"  or  "B"  option  selected,  no  syabols  will 
appear  on  the  graph. 

The  "D",  "♦",  “X",  and  "0"  options  aust  be  used  In  conjunction 

with  the  "P"  option  and  specify  alternate  syabols  to  be  used  to  represent  the 
data  points.  The  "D"  option  represents  a  diamond,  ASCII  syabol  004  f 
option  is  a  plus  sign  soaewhat  larger  than  the  default  plus  syabol,  "X"  option 
Is  the  syabol  X,  "*"  is  the  syabol  *,  "."  option  Is  a  period  recoaseended  tf 
there  Is  a  large  aaount  of  data  and  "0"  Is  the  syabol  0.  These  options  can 
also  be  used  In  conjunction  with  either  option  "L"  or  "B~  to  connect  data 
point  syabols  with  either  solid  or  broken  lines. 

The  "H"  and  "M"  options  specify  the  resolution  of  the  graphics  display. 

The  default  value  Is  "H"  and  Is  640  x  200  resolution  In  black  and  white.  The 
aedlua  resolution,  "M"  option,  Is  320  x  200  resolution  with  color  if  a  color 
aonltor  Is  used. 
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The  "N"  option  returns  the  program  to  the  previous  menu  and  the  "E"  option 
terminates  the  program. 

Once  the  graphics  display  has  been  formed  on  the  monitor  the  user  is  then 
prompted  whether  a  hard  copy  of  the  plot  is  desired. 

HARD  COPY?  (NO/PR/PL) 

Providing  the  user  has  a  dot  matrix  printer  with  graphics  capability  the 
screen  can  be  "dumped''  to  the  printer  by  specifying  "PR". 

The  selection  of  the  "NO"  option  causes  the  program  to  return  to  the 
OPTIONS  MENU  for  selection  of  alternate  functions  or  other  options  available 
to  the  user.  This  process  may  be  repeated  indefinitely  at  the  discretion  of 
the  user. 

The  selection  of  the  "PL”  option  indicates  the  output  is  to  be  plotted  on 
a  plotter.  Due  to  significantly  different  resolutions  between  the  monitor 
graphics  and  that  available  on  the  plotter  an  additional  menu  is  provided  to 
allow  the  selection  of  options,  that  if  chosen  for  the  screen  plot,  might 
confuse  the  result  rsther  than  provide  a  pleasant  display. 

P.  PLOTTER  MENU 

This  menu  is  for  the  selection  of  options  associated  with  the  plotting 
and  display  of  the  data  points  only.  The  fitted  curve  is  always  In  the  form 
of  one  hundred  data  points  that  In  general  are  closely  spaced  to  appear  as  a 
continuous  curve.  The  plotting  option  menu  has  the  form: 

READY  PLOTTER  —  ENTER  GIAPPNDECZ  ANY  ORDER 

G  -  PLOT  GRIDS  I  -  GRID  INTERSECTION  PLOTTED 

A  -  PLOT  AXES  P  -  DRAW  FORM 

P  -  PLOT  POINTS  N  -  NOTHING 

H  -  PLOT  HORIZONTAL  R  -  PLOT  RIGHT  AXIS 

L  -  PLOT  LEFT  AXIS  B  -  PLOT  REVERSE  AXES 

C  -  ALTERNATE  PEN  Z  -  ALTERNATE  LINE  TYPE 

D  -  READ  ADDITIONAL  DATA  E  -  END(STOP) 

The  user  may  enter  up  to  ten  of  the  letters  In  a  string  to  specify  the 
selection  of  optione;  however,  there  are  not  in  general  ten  options  to  be 
selected  at  one  time. 

Specification  of  the  "G"  option  will  result  In  a  plotted  output  with  grid 
squares;  the  "I"  option  will  only  mark  the  Intersection  of  the  horizontal  and 
vertical  bounds  of  the  grid  squares  with  a  . 


Specification  of  the  "A”  option  will  plot  a  horizontal  and  vertical  axis 
with  the  vertical  axis  located  to  the  left. 

The  "F"  option  plots  a  form  around  the  output. 

In  order  that  the  input  data  is  plotted,  the  "P"  option  must  be  selected. 
Specifying  this  option  will  cause  an  addition  prompt  menu  to  be  displayed  to 
allow  specification  of  the  pen,  nature  of  plotting,  and  symbol  to  be  used. 
This  prompt  menu  is  in  the  form: 

ENTER:  PEN  NUMBER,  PLOT  OPTION  AND  SYMBOL  USED  -  WHERE: 

PEN  PLOT  OPTION  SYMBOL  USED 


1  -  BLACK 

-1- 

SYMBOL  AT  EVERY 

POINT 

0  -  SQUARE 

2  -  RED 

-2- 

SYMBOL  AT  EVERY 

2nd  POINT 

1  -  CIRCLE 

3  -  GREEN 

-N- 

SYMBOL  AT  EVERY 

Nth  POINT 

2  -  TRIANGLE 

4  -  BLUE 

0  - 

LINE  PLOT  ONLY 

3  -  + 

5  -  YELLOW  1  -  LINE  AND  SYMBOL  PLOT  4  -  X 

6  -  ORANGE  2  -  LINE  AND  SYMBOL  AT  5  -  DIAMOND 

EVERY  2nd  POINT  6  -  5Z  EB 

N  -  LINE  AND  SYMBOL  AT  7  -  10Z  EB 

EVERY  Nth  POINT  8  -  25Z  EB 

The  actual  colors  to  be  used  depend  on  the  arrangement  of  the  pens  In  the 
carrousel.  Selections  under  the  PLOT  OPTION  will  dictate  whether  symbols  of 
the  type  selected  under  the  SYMBOL  USED  column  will  be  plotted  either  with  or 
without  a  line  connecting  the  selected  symbol.  Options  6,  7  and  8  provide 

for  error  bars  to  be  placed  around  the  data  on  the  plotted  graph.  Each  option 

represents  a  degree  of  error  in  the  data  of  5,  10  or  25Z  respectively. 

The  “N"  option  does  nothing;  this  option  will  be  used  In  the  plotting  of 
multiple  curves  to  be  discussed  later. 

The  "H"  option  plots  only  a  horizontal  axis;  the  "R"  and  "L"  options  plot 
the  vertical  axis  on  either  the  right  or  left  end  of  the  horizontal  axis 
respectively.  The  "B“  option  plots  both  a  horizontal  and  vertical  axis  with 
the  vertical  axis  located  on  the  right  of  the  horizontal. 

The  "C"  and  " 7. "  options  allow  the  selection  of  an  alternate  pen  and  alter¬ 
nate  line  style.  The  selection  of  either  of  these  options  will  further  prompt 
the  user  In  the  form: 


SELECT  AN  ALTERNATE  PEN: 


SELECT  AN  ALTERNATE  LINE  STYLE: 


In  either  cans,  •  numerical  value  la  eha  expactad  Input.  In  the  first 
case,  the  nuaber  raprasanta  the  pan  number  to  be  uaad  to  plot  the  fitted 
function.  In  the  latter  case  the  line  style  la  varied  froa  the  normal  solid 
line  to  various  degrees  of  dashed  as  Indicated  In  the  Hewlett-Packard  Plotter 
User's  Manual.  It  should  be  noted  that  the  primary  uae  of  these  two  options 
Is  In  the  display  of  aultlple  curves  on  a  single  chart  to  be  dlscuased  later 
In  this  report. 

The  "D“  option  reenters  the  prograa  at  the  INPUT  DATA  MENU  for  a  new 
data  set;  current  data  will  be  discarded  by  specifying  this  option. 

Finally  the  "E"  option  terminates  the  program. 

At  the  completion  of  the  plotted  result,  the  prograa  will  return  to  the 
OPTIONS  MENU  for  selection  of  alternate  functlona  or  other  options  available 
to  the  uaer.  This  process  may  be  repeated  Indefinitely  at  the  discretion  of 
the  user. 

MULTIPLE  CURVES 

The  PCPIT  prograa  la  not  formulated  so  as  to  allow  Internal  ‘’storage"  of 
curves  for  summary  plotting  of  more  than  one  curve  on  a  graph.  Nevertheless, 
the  code  can  be  used  to  display  aultlple  curves  by  not  replacing  the  paper 
and  plotting  a  second  curve  on  the  same  sheet. 

Plotting  of  multiple  curves  on  a  single  sheet  can  be  divided  Into  two 
different  types  depending  on  whether  the  values  of  the  Y-varlable  are  In  the 
same  general  range  or  whether  they  are  vastly  different  between  the  curves  to 
be  plotted.  In  either  case  the  X-varlable  data  must  be  In  the  same  general 
range  for  reasonable  plots. 

If  the  data  Is  In  the  same  general  range,  the  approach  Is  to  first  com¬ 
bine  all  data  Into  a  single  data  set  to  allow  proper  scaling,  scale  the  data 
to  establish  the  scaling  parasmters,  discard  this  combined  dats  set  and  enter 
the  first  data  set,  do  not  rescale  data,  plot  points,  axes,  snd  curve,  enter 
second  data  set,  do  not  rescale  plot  points  and  curves-no  axes  this  time  and 
repeat  until  complete.  Now  In  somewhat  more  detail  -  In  the  DATA  INPUT  MENU 
the  first  dats  set  Is  read  followed  by  the  prompt: 

ADDITIONAL  DATA  FILES?  (Y/N) 

To  this  prompt,  the  response  should  be  "Y"  at  which  point  the  second  set 
of  data  specified  by  Its  file  name  will  be  entered  and  appended  to  the  first 
data  set.  This  process  Is  repeated  until  all  data  Is  entered.  The  LOG  MENU 
Is  treated  as  desired.  In  the  SCALING  MENU,  the  selection  Is  as  previously 
described,  depending  on  the  nature  of  the  data.  The  combined  data  is  thus 
scaled  to  fit  within  the  range  of  the  axes.  In  the  PLOTTING  MENU,  the 
response  should  be  "D".  Specification  of  the  "D"  option  restarts  the  program 
at  the  INPUT  DATA  MENU  where  the  first  data  file  Is  specified.  Proceed  as 
before  through  the  LOG  MENU.  In  the  SCALING  MENU,  specify  the  "N"  since 
rescaling  this  point  will  destroy  the  previous  scaling  parameters  that 


encompass  all  the  data  seta.  In  the  PLOTTING  MENU,  specify  plotting  the 
axes.  The  data  points  may  also  be  plotted,  if  desired,  as  may  be  a  curve  of 
the  fitted  or  interpolated  data.  Having  now  plotted  the  first  data  set,  the 
user  is  ready  to  deal  with  the  second  data  set  by  entering  "DA"  in  the 
PLOTTING  MENU  which  then  prompts  the  user  for  the  file  name  of  the  second 
data  set.  Proceed  as  before  through  the  LOG  MENU  and  SCALING  MENU  again  spe¬ 
cifying  "N"  in  the  SCALING  MENU.  The  appropriate  function  for  fitting  or 
interpolating  is  selected  from  the  OPTION  MENU  and  when  presented  with  the 
PLOTTING  MENU,  the  user  may  elect  to  plot  the  data  points.  The  screen  plot 
of  the  data  will  contain  only  the  current  data  set  under  consideration;  it  Is 
in  the  plotter  option  that  the  multiple  curves  are  to  be  displayed.  Select 
the  "PL"  option  to  enter  the  PLOTTER  MENU.  In  this  menu  the  user  should  not 
specify  any  option  that  plots  axes  since  this  was  done  previously  and  I3 
already  on  the  graph;  normally  the  "N"  option  is  specified.  At  this  point 
the  options  for  changing  the  pens  or  the  line  styles  can  be  selected  as  pre¬ 
viously  discussed.  Remaining  data  sets  are  processed  as  data  set  2. 

For  Y-variable  data  sets  that  do  not  lie  in  the  same  general  range,  such 
that  combining  on  a  single  axis  may  suppress  one  set  so  as  not  to  allow  the 
desired  level  of  detail,  an  alternate  approach  is  suggested.  The  first  data 
set  is  processed  as  one  would  normally  handle  a  single  data  set.  Without 
changing  the  paper  in  the  plotter  the  program  is  rerun  with  the  second  data 
set.  The  only  difference  will  be  in  the  PLOTTER  MENU  where  the  "R"  option  Is 
specified  to  plot  the  Y-axis  for  this  data  on  right  side  of  the  graph. 
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appendix 


EXAMPLES 


APPENDIX 


The  following  examples  are  provided  in  an  attempt  to  provide  additional 
instruction  in  the  use  of  the  PCFIT  program.  Though  the  examples  are  limited 
in  the  demonstration  of  the  options  available  an  attempt  has  been  made  to 
demonstrate  some  of  the  less  easily  understood  modes  of  operation. 

EXAMPLE  1 

Example  1  illustrates  the  use  of  PCFIT  for  the  data  set  DATA1.DAT.  The 
logarithm  option  is  not  selected  for  this  illustration  and  the  simple  scaling 
option  is  used.  The  fifth  order  polynomial  is  selected  and  the  resulting 
graphics  output  illustrated.  At  this  point  the  sample  problem  illustrates  the 
saving  of  this  curve  in  a  file  through  the  selection  of  of  the  "SA"  option. 

The  curve,  along  with  the  title  and  axes  labels,  are  saved  in  file  DATA2.DAT. 

PRINTED  OUTPUT?  (Y/N) 

N 

ENTER  DATA  FILE  NAME 

DATA1.DAT 

TITLE 

X-AXIS 

Y-AXIS 


DATAl .DAT 

l 

1.0000 

2.0000 

2 

1.2000 

2.2000 

3 

1 .4000 

2.0000 

4 

1.6000 

2.4000 

5 

1.8000 

2.1000 

6 

2.0000 

2.3000 

7 

2.2000 

2.5000 

8 

2.4000 

2.3000 

9 

2.6000 

2.8000 

10 

2.8000 

2.4000 

11 


3.0000 


2.7000 


) 

DATA1.DAT  (Cont) 

12 

3.2000 

3.1000 

13 

3.4000 

2.6000 

14 

3.6000 

3.0000 

15 

3.8000 

2.9000 

16 

4.0000 

3.0000 

17 

4.2000 

3.2000 

18 

4.4000 

3.1000 

19 

4.6000 

3.3000 

20 

4.8000 

3.2000 

21 

5.0000 

3.4000 

22 

5.2000 

3.2000 

23 

5.4000 

3.0000 

24 

5.6000 

2.9000 

25 

5.8000 

2.5000 

26 

6.0000 

2.2000 

ADDITIONAL  DATA  FILES?  (Y/N) 

N 

NUMBER  OF  DATA  POINTS  -  26 

CALCULATE  WITH  LOGS? 

X  Y  XY  N  NN  EX 

X  -  LOG(X  DATA) 

- 

Y  -  LOG(Y  DATA) 

XY  -  LOG(X  DATA)  AND  LOG(Y  DATA) 

N  -  DO  NOT  USE  LOGS 

-  MAY  USE  LOGS  IN  PLOTTING  DATA 

NN  -  DO  NOT  USE  LOGS 

EITHER  AS  INPUT  OR  PLOTTING  OF  DATA 

EX  -  STOP 

NN 

A- 2 

t 

■  SCALE  DATA  -  ENTER  SXYOEN  IN  ANY  ORDER 


S  -  SCALE  DATA 
Y  -  ORIGIN  IS  AT  Y-0 
E  -  END(STOP) 

SXY 


X  -  ORIGIN  IS  AT  X-0 
0  -  USER  SPECIFIED  ORIGIN 
N  -  NOTHING 

RSQ 


OPTION#  FUNCTION 

1  DATA  POINTS  ONLY 

2  DATA  SMOOTHING 

3  Y  -  A  +  BX 

4  Y  -  A  *  E**BX 

5  Y  -  A  *  X**B 

6  Y  -  A  +  B/X 

7  Y  -  1/(A+B*X) 

8  Y  -  X/(A+B*X) 

9  POLYNOMINAL 

10  LAGRANGE  INTERPOLATION 

11  SPLINE  FIT 

12  FOURIER  SERIES 

13  NATURAL  CUBIC  SPLINE 
ENTER!  #  L  SA  ST  DA  RS  RP  EX 

#  -  EQUATION  NUMBER  L  -  LIST  DATA 

SA  -  SAVE  CURVE  ON  FILE 
DA  -  READ  NEW  DATA  SET 
RP  -  REPLOT  DATA 
9 


0.4163 

0.4224 

0.5390 

0.5358 

0.4255 

0.5911 


ST  -  STOP 
RS  -  RESTART 
EX  -  EXIT (STOP) 


ENTER:  DEGREE  FOR  POLYNOMIAL  FIT,  BETWEEN  1  and  14 
0.000  Z  DATA  SPACING  ERROR 


5 


OPTION  NO .  9 


Y-POLYNOMIAL 
DEGREE  -  5 
RSQ  -  0.8934 
CO  -  0.246761E+01 
Cl  -  -.128385E+01 
C2  -  0.125361E+01 
C3  -  -.470453E+00 
C4  -  0.863621E-01 
C5  -  -.617910E-02 

****  PLOTTING  OPTIONS  **** 
ENTER:  PALBD+X*  .  OHMNE 


P  -  PLOT  DATA  AS  +  SYMBOLS 

A  -  PLOT  AXES 

L  -  CONNECT  DATA  POINTS 

B  -  BROKEN  LINE 

D  -  USE  DIAMOND 

+  -  USE  + 

X  -  USE  X 

*  -  USE  * 

.  -  USE  . 

0  -  USE  0 

H  -  HIGH  RESOLUTION (DEF ) 

M  -  MEDIUM  RES 

N  -  NOTHING 

E  -  END 

PAL 

HARD  COPY?  (NO/PR,  PL)  PL 

READY  PLOTTER  —  ENTER:  G 

IAFPNDECZ 

G  -  PLOT  GRID 

I  -  GRID  INTERSECTIONS 

A  -  PLOT  AXIS 

F  -  DRAW  FORM 

P  -  PLOT  POINTS 

N  -  NOTHING 

H  -  PLOT  HORIZONTAL  AXIS 

R  -  PLOT  RIGHT  AXIS 

L  -  PLOT  LEFT  AXIS 

B  -  PLOT  REVERSE  AXIS 

ANY  ORDER 
PLOTTED 


C  -  ALTERNATE  PEN 


Z  -  ALTERNATE  LINE  TYPE 


D  -  READ  ADDITIONAL  DATA  E  ~  END(STOP) 

PAF 

ENTER:  PEN  NUMBER,  PLOT  OPTION  AND  SYMBOL  USED  -  WHERE: 

PEN  PLOT  OPTION  SYMBOL  USED 


1  - 

BLACK 

-1  -  SYMBOL  AT 

EVERY 

POINT 

0 

- 

SQUARE 

2  - 

RED 

-2  -  SYMBNOL  AT  EVERY  2nd  POINT 

1 

- 

CIRCLE 

3  - 

GREEN 

-N  -  SYMBOL  AT 

EVERY 

Nth  POINT 

2 

- 

TRIANGLE 

4  - 

BLUE 

0  -  LINE 

PLOT 

ONLY 

3 

- 

+ 

5  - 

BLACK 

1  -  LINE 

AND 

SYMBOL 

PLOT 

4 

- 

X 

6  - 

RED 

2  -  LINE 

AND 

SYMBOL 

AT 

5 

- 

DIAMOND 

EVERY  2nd 

POINT 

5 

- 

5%  EB 

N  -  LINE 

AND 

SYMBOL 

AT 

6 

- 

10%  EB 

1,0, 

,1 

EVERY  Nth 

POINT 

7 

- 

25%  EB 

OPTION# 

FUNCTION 

RSQ 

I 

DATA  POINTS  ONLY 

2 

DATA  SMOOTHING 

3 

Y  -  A  +  BX 

0.4163 

4 

Y  =»  A  *  E**BX 

0.4224 

5 

Y  -  A  +  X**B 

0.5390 

6 

Y  “  A  +  B/X 

0.5358 

7 

Y  -  1/(A+B*X) 

0.4255 

8 

Y  -  X/(A+B*X) 

0.5911 

9 

POLYNOMIAL 

10 

LAGRANGE  INTERPOLATION 

11 

SPLINE  FIT 

A-5 


12 


FOURIER  SERIES 


13  NATURAL  CUBIC  SPLINE 

ENTER:  #  L  SA  ST  DA  RS  RP  EX 
#  -  EQUATION  NUMBER 
SA  -  SAVE  CURVE  ON  FILE 
DA  -  READ  NEW  DATA  SET 
RP  -  REPLOT  DATA  EX  - 
SA 

ENTER  THE  FILE  NAME  TO  BE  USED 
DATA2.DAT 

SAVE  TITLE  AND  AXIS  LABELS?  (Y/N)  Y 

TITLE 

X-AXIS 

Y-AXIS 

SAVE  INPUT  OR  OUTPUT  DAT?  (I/O)  0 
SAVE  25,  50  or  100  POINTS  ON  CURVE?  25 


1 

1.00000 

2.23388 

5 

1.20202 

2.26166 

9 

1.40404 

2.29014 

13 

1.60606 

2.31935 

17 

1.80808 

2.34931 

21 

2.01010 

2.38006 

25 

2.21212 

2.41162 

29 

2.41414 

2.44402 

L  -  LIST  DATA 
ST  -  STOP 
RS  -  RESTART 
EXIT (STOP) 


33 


2.61616 


2.47732 


37 


2.81818 


2.51153 


41 

3.02020 

2.54670 

45 

3.22222 

2.58286 

49 

3.42425 

2.62007 

53 

3.62627 

2.65837 

57 

3.82829 

2.69781 

61 

4.03031 

2.73843 

65 

4.23233 

2.78029 

69 

4.43435 

2.82346 

73 

4.63637 

2.86798 

77 

4.83839 

2.91393 

81 

5.04041 

2.96138 

85 

5.24243 

3.01040 

89 

5.44445 

3.06107 

93 

5.64647 

3.11347 

97 

5.84849 

3.16770 

ENTER:  #  1 

,  SA  ST 

DA 

RS  RP  EX 

# 

-  EQUATION  NUMBER 

L  -  LIST  DATA 

SA 

-  SAVE 

CURVE  ON 

FILE 

ST  -  STOP 

DA 

-  READ 

NEW  DATA 

SET 

RS  -  RESTART 

RP 

-  RE PLOT  DATA 

EX  -  EXIT (STOP) 

EXAMPLE  2 


Exaaple  2  Illustrates  the  handling  of  two  different  data  sets.  The  ftrst 
of  which  Is  DAXA1.DAT;  the  second,  DATA3.DAT,  Is  a  data  set  with  larger  Y 
values  to  Illustrate  scaling  of  the  combined  data.  The  second  data  set  Is 
coablned  with  the  first  by  specifying  "Y"  to  the  prompt  relative  to  addi¬ 
tional  data  files.  The  logarithm  options  are  not  used  and  the  combined  data 
sets  are  scaled  using  the  "SXY"  option  as  In  Exaaple  1. 

At  this  point  the  coablned  data  Is  discarded  and  the  first  data  set, 
DATA1.DAT,  Is  processed  taking  care  not  to  rescale  the  data.  The  second  data 
set  Is  then  processed  accordingly. 

PRINTED  OUTPUT?  (Y/N) 


'  N 

i 

ENTER  DATA  FILE  NAME 
'  DATA1 .DAT 


TITLE 

X-AXIS 

Y-AXIS 


1 

1.0000 

2.0000 

2 

1.2000 

2.2000 

3 

1.4000 

2.0000 

4 

1.6000 

2.4000 

5 

1.8000 

2.1000 

6 

2.2000 

2.3000 

7 

2.2000 

2 . 5000 

8 

2.4000 

2.3000 

9 

2.6000 

2.8000 

10 

2.8000 

2.4000 

11 

3.0000 

2.7000 

12 

3.2000 

3.1000 

13 

3.4000 

2.6000 

A-8 

ly-lvlvlv 


W-. 


■  /. 


14 


3.6000 


3.0000 


15 

3.8000 

2.9000 

16 

4.0000 

3.0000 

17 

4.2000 

3.2000 

18 

4.4000 

3.1000 

19 

4.6000 

3.3000 

20 

4.8000 

3.2000 

21 

5.0000 

3.4000 

22 

5.2000 

3.2000 

23 

5.4000 

3.0000 

24 

5.6000 

2.9000 

25 

5.8000 

2.5000 

26 

6.0000 

2.2000 

ADDITIONAL  DATA  PILES?  (Y/N) 
Y 

ENTER  DATA  FILE  NAME 

DATA3.DAT 

TITLE 3 

X-AXIS 

Y-AXIS 


27 

0.4000 

3.4000 

28 

0.5000 

4.0000 

29 

0.7000 

4.2000 

30 

0.8000 

4 . 5000 

31 

0.9000 

4.9000 

32 

1 . 3000 

4.9000 

33 

1 . 5000 

5.2000 

A-9 

34 


1.6000 


5.3000 


35 

2.0000 

5.2000 

36 

2.2000 

5.0000 

37 

2.6000 

4.8000 

38 

2.8000 

4.5000 

39 

3.0000 

4.0000 

40 

3.4000 

3.4000 

ADDITIONAL  DATA  FILES?  (Y/N) 

N 

NUMBER  OF  DATA  POINTS  -  40 
CALCULATE  WITH  LOGS?  X  Y  XY  N  NN  EX 
X  -  LOG( X  DATA) 

Y  -  LOG(Y  DATA) 

XY  -  LOG( X  DATA)  AND  LOG( Y  DATA) 

N  -  DO  NOT  USE  LOGS  -  MAY  USE  LOGS  IN  PLOTTING  DATA 

NN  -  DO  NOT  USE  LOGS  EITHER  AS  INPUT  OR  P LOTT INC  OF  DATA 

EX  -  STOP 
NN 

SCALE  DATA  -  ENTER  SXYOEN  IN  ANY  ORDER 
S  -  SCALE  DATA  X  -  ORIGIN  IS  AT  X-0 

Y  -  ORIGIN  IS  AT  Y-0  0  -  USER  SPECIFIED  ORIGIN 

E  -  LND( STOP)  N  "  NOTHING 

SXY 


A-10 


option#  Function  rsq 


I 

DATA  POINTS  ONLY 

2 

DATA  SMOOTHING 

3 

Y  •  A  ♦  BX 

0.0925 

4 

Y  -  A  *  E**BX 

0.0578 

5 

Y  -  A  *  X**B 

0.0588 

6 

Y  -  A  +  B/X 

0.0545 

7 

Y  -  1/(A+B*X) 

0.0269 

8 

Y  -  X/(A+B*X) 

0.0366 

9 

POLYNOMIAL 

10 

LAGRANGE  INTERPOLATION 

11 

SPLINE  PIT 

12 

FOURIER  SERIES 

13 

NATURAL  CUBIC  SPLINE 

ENTER: 

t  L  SA  ST  DA  RS  RP 

EX 

#  - 

EQUATION  NUMBER 

L  -  LIST  DATA 

SA  - 

SAVE  CURVE  ON  FILE 

ST  -  STOP 

DA  - 

RED  NEW  DATA  SET 

RS  -  RESTART 

RP  - 

REPLOT  DATA 

EX  -  EX IT( STOP) 

DA 

ENTER  DATA  FILE  NAME 


DATA I .DAT 


TITLE 


X-AXIS 

Y-AXIS 

1 

1.0000 

2.0000 

2 

1.2000 

2.2000 

3 

1.4000 

2.0000 

A 

1.6000 

2.4000 

5 

1.8000 

2.1000 

6 

2.0000 

2.3000 

7 

2.2000 

2 . 5000 

8 

2.4000 

2.3000 

9 

2.6000 

2.8000 

10 

2.8000 

2.4000 

11 

3.0000 

2.7000 

12 

3.2000 

3.1000 

13 

3.4000 

2.6000 

14 

3.6000 

3.0000 

15 

3.8000 

2.9000 

16 

4.0000 

3.0000 

17 

4.2000 

3.2000 

18 

4.4000 

3.1000 

19 

4.6000 

3.3000 

20 

4.8000 

3.2000 

21 

5.0000 

3.4000 

22 

5.2000 

3 . 2000 

23 

5 . 4000 

3.0000 

A-12 


24 


5.6000 


2.9000 


25 

5.8000 

2.5000 

26 

6.0000 

2.2000 

ADDITIONAL  DATA 

FILES?  (Y/N) 

N 

NUMBER  OF  DATA 

POINTS  -  26 

CALCULATE  WITH  LOGS?  X  Y  XY  N  NN  EX 
X  -  L0G(X  DATA) 

Y  -  L0G(Y  DATA) 

XY  -  LOG(X  DATA)  AND  L0G(Y  DATA) 

N  -  DO  NOT  USE  LOGS  -  MAY  USE  LOGS  IN  PLOTTING  DATA 
NN  -  DO  NOT  USE  LOGS  EITHER  AS  INPUT  OR  PLOTTING  OF  DATA 
EX  -  STOP 
NN 

SCALE  DATA  -  ENTER  SXYOEN  IN  ANY  ORDER 
S  -  SCALE  DATA  X  -  ORIGIN  IS  AT  X-0 

Y  -  ORIGIN  IS  AT  Y-0  0  -  USER  SPECIFIED  ORIGIN 

f.  -  END(  STOP )  N  -  NOTHING 

N 

OPTION#  FUNCTION  RSQ 

1  DATA  POINTS  ONLY 

2  DATA  SMOOTHING 

3  Y  -  A  ♦  BX  0.4,163 

4  Y  -  A  *  F**BX  0.4224 


A-l  3 


OPTION# 

FUNCTION 

RSQ 

5 

Y  -  A  *  X**B 

0.5390 

6 

Y  -  A  ♦  B/X 

0.5358 

7 

Y  -  1/(A+B*X) 

0.4255 

8 

Y  -  X/(A+B*X) 

0.5911 

9 

POLYNOMIAL 

10 

LAGRANGE  INTERPOLATION 

11 

SPLINE  FIT 

12 

FOURIER  SERIES 

13 

NATURAL  CUBIC  SPLINE 

ENTER:  #  L 

SA  ST  DA  RS  RP  EX 

#  -  EQUATION 

NUMBER  L  -  LIST 

DATA 

SA  -  SAVE  CURVE  ON  FILE  ST  -  STOP 

DA  -  READ  NEW  DATA  SET  RS  -  RESTART 

RP  -  REPLOT  DATA  EX  -  EXIT(STOP) 

9 

ENTER  DEGREE  FOR  POLYNOMIAL  FIT,  BETWEEN  I  AND  14  5 

0.000  Z  DATA  SPACING  ERROR 

OPTION  NO.  9 
Y-POLYNOMIAL 
DEGREE  -  5 
RSQ  -  0.8934 


CO  -  0.246761E+01 


Cl  -  -.128385E+01 
C2  -  0.125361E+01 
C3  -  -.470453E+00 
C4  -  0.863621E-01 
C5  -  -.617910E-02 

****PLOTTING  OPTIONS  **** 
ENTER:  PALBD  +  X* 
P  -  PLOT  DATA  AS  +  SYMBOLS 
L  -  CONNECT  DATA  POINTS 
D  -  USE  DIAMOND 
X  -  USE  X 
.  -  USE  . 

H  -  HIGH  RESOLUTION  (DEF) 

N  -  NOTHING 
PAL 

HARD  COPY?  (NO/PR,  PL)  PL 
READY  PLOTTER  —  ENGER  G  I  A 

G  -  PLOT  GRID 

A  ~  PLOT  AXIS 

P  -  PLOT  POINTS 

H  -  PLOT  HORIZONTAL  AXIS 

L  -  PLOT  LEFT  AXIS 

C  ~  ALTERNATE  PEN 

D  -  READ  ADDITIONAL  DATA 


.  0  H  M  N  E 

A  ~  PLOT  AXES 
B  -  BROKEN  LINE 
+  -  USE  + 

*  -  USE  * 

0  -  USE  0 
M  -  MEDIUM  RES 
E  -  END 


P  N  D  E  C  Z  ANDY  ORDER 

I  -  GRID  INTERSECTIONS  PLOTTED 
F  -  DRAW  FORM 
N  -  NOTHING 
R  -  PLOT  RIGHT  AXIS 
B  -  PLOT  REVERSE  AXIS 
Z  -  ALTERNATE  LINE  TYPE 
E  -  END( STOP) 


ENTER  :  PEN  NUMBER,  PLOT  OPTION  AND  SYMBOL  USED 
PEN  PLOT  OPTION 


1  -  BLACK 

2  -  RED 

3  -  GREEN 

4  -  BLUE 

5  -  BLACK 

6  -  RED 


1,1,0 

OPTION# 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 


-1  -  SYMBOL  AT  EVERY  POINT 
-2  -  SYMBOL  AT  EVERY  2nd  POINT 
-N  -  SYMBOL  AT  EVERY  Nth  POINT 
0  -  LINE  PLOT  ONLY 

1  -  LINE  AND  SYMBOL  PLOT 

2  -  LINE  AND  SYMBOL  AT 

EVERY  2nd  POINT 
N  -  LINE  AND  SYMBOL  AT 
EVERY  Nth  POINT 


FUNCTION  RSQ 

DATA  POINTS  ONLY 


DATA  SMOOTHING 

Y  -  A  +  BX 

0.4163 

Y  -  A  *  E**BX 

0.4224 

Y  -  A  *  X**B 

0.5390 

Y  -  A  +  B/X 

0.5358 

Y  -  1/(A+B*X) 

0.4255 

Y  -  X/(A+B*X) 

0.5911 

POLYNOMIAL 

LAGRANGE  INTERPOLATION 
SPLINE  FIT 


-  WHERE: 
SYMBOL  USED 


0  -  SQUARE 

1  -  CIRCLE 

2  -  TRIANGE 

3  -  + 

4  -  X 

5  -  DIAMOND 

5  -  52  EB 

6  -  10Z  EB 

7  -  25Z  EB 


12 


FOURIER  SERIES 


13  NATURAL  CUBIC  SPLINE 

ENTER:  #  L  SA  ST  DA  RS  RP  EX 


#  -  EQUATION  NUBMER 
SA  -  SAVE  CURVE  ON  FILE 
DA  -  RED  NEW  DATA  SET 
RP  -  REPLOT  DATA 
DA 

ENTER  DATA  FILE  NAME 

DATA3.DAT 

TITLE3 

X-AXIS 

Y-AXIS 


L  -  LIST  DATA 
ST  -  STOP 
RS  -  RESTART 
EX  -  EXIT( STOP) 


1 

0.4000 

3.4000 

2 

0.5000 

4.0000 

3 

0.7000 

4.2000 

4 

0.8000 

4.5000 

5 

0.9000 

4.9000 

6 

1.3000 

4.9000 

7 

1.5000 

5.2000 

8 

1.6000 

5.3000 

9 

2.0000 

5.2000 

10 

2.2000 

5.0000 

11 

2.6000 

4.8000 

12 

2.8000 

4.5000 

13 

3.0000 

4.0000 

14 

3.4000 

3.4000 

A-17 


NUMBER  OF  DATA  POINTS  -  14 

CALCULATE  WITH  LOGS?  X  Y  XY  N  NN  EX 
X  -  LOG(X  DATA) 

Y  -  LOG(Y  DATA) 

XY  -  LOG(X  DATA)  AND  LOG(Y  DATA) 

N  -  DO  NOT  USE  LOGS  -  MAY  USE  LOGS  IN  PLOTTING  DATA 

NN  -  DO  NOT  USE  LOGS  EITHER  AS  INPUT  OR  PLOTTING  OF  DATA 

EX  -  STOP 
NN 

SCALE  DATA  -  ENTER  SXYOEN  IN  ANY  ORDER 
S  -  SCALE  DATA  X  -  ORIGIN  IS  AT  X*0 

Y  -  ORIGIN  IS  AT  Y-0  0  -  USER  SPECIFIED  ORIGIN 

E  -  END(STOP)  N  -  NOTHING 

N 


OPTION# 

FUNCTION 

RSQ 

l 

DATA  POINTS  ONLY 

2 

DATA  SMOOTHING 

3 

Y  -  A  +  BX 

0.0004 

4 

Y  -  A  *  E**BX 

0.0006 

5 

Y  -  A  *  X**B 

0.0533 

6 

Y  -  A  +  B/X 

0.2027 

7 

Y  -  1/(A+B*X) 

0.0010 

8 

Y  -  X/(A+B*X) 

0.1972 

9 

POLYNOMIAL 

10  LAGRANGE  INTERPOLATION 


11 


SPLINE  FIT 
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12  FOURIER  SERIES 

13  NATURAL  CUBIC  SPLINE 

ENTER:  #  L  SA  ST  DA  RS  RP  EX 


#  -  EQUATION  NUMBER 

L  -  LIST  DATA 

SA  -  SAVE  CURVE  ON  FILE 

ST  -  STOP 

DA  -  READ  NEW  DATA  SET 

RS  -  RESTART 

RP  -  REPLOT  DATA 

EX  -  EXIT(STOP) 

9 

ENTER  DEGREE  FOR  POLYNOMIAL  FIT,  BETWEEN  1  and  14  5 

UNEQUALLY  SPACED  DATA 
OPTION  NO.  9 
Y-POLYNOMIAL 
DEGREE  -  5 
RSQ  =  0.9678 
CO  -  0.870954E+00 
Cl  =■  0.947178E+00 
C2  *  -.916723E+01 
C3  *  0.480459E+01 
C4  -  -.128377E+01 
C5  -  0.129861E+00 

****PLOTTING  OPTIONS  **** 

ENTER:  PALBD  +  X*  .  OHMNE 
P  -  PLOT  DATA  AS  +  SYMBOLS  A  -  PLOT  AXES 

L  -  CONNECT  DATA  POINTS  B  -  BROKEN  LINE 


j 

< 

’ 

> 


D  -  USE  DIAMOND  + 
X  -  USE  X  * 
.  -  USE  .  0 
H  -  HIGH  RESOLUTION  (DEF)  M 
N  -  NOTHING  E 
PAL 


HARD  COPY?  (NO/PR,  PL)  PL 
READY  PLOTTER  —  ENGER  G  I  A  F  P 


G  -  PLOT  GIRD  I 
A  -  PLOT  AXIS  F 
P  -  PLOT  POINTS  N 
H  -  PLOT  HORIZONTAL  AXIS  R 
L  -  PLOT  LEFT  AXIS  B 
C  -  ALTERNATE  PEN  Z 
D  -  READ  ADDITIONAL  DATA  E 
PCZ 


-  USE  + 

-  USE  * 

-  USE  0 

-  MEDIUM  RES 

-  END 


N  D  E  C  Z  ANY  ORDER 

-  GRID  INTERSECTIONS  PLOTTED 

-  DRAW  FORM 

-  NOTHING 

-  PLOT  RIGHT  AXIS 

-  PLOT  REVERSE  AXIS 

-  ALTERNATE  LINE  TYPE 

-  END(STOP) 


ENTER  :  PEN  NUMBER,  PLOT  OPTION  AND  SYMBOL  USED  -  WHERE: 
PEN 


1 

2 

3 

4 


PLOT  OPTION 

SYMBOL  USED 

BLACK 

-1  -  SYMBOL  AT 

EVERY 

POINT 

0  -  SQUARE 

RED 

-2  -  SYMBOL  AT 

EVERY 

2nd  POINT 

1  -  CIRCLE 

GREEN 

-N  -  SYMBOL  AT 

EVERY 

Nth  POINT 

2  -  TRIANGE 

BLUE 

0  -  LINE  PLOT 

ONLY 

3  -  + 

5  -  BLACK 


1  -  LINE  AND  SYMBOL  PLOT 


4  -  X 


6  -  RED 

2  -  LINE  AND 

SYMBOL  AT 

5  -  DIAMOND 

EVERY  2nd 

POINT 

5  -  5%  EB 

N  -  LINE  AND 

SYMBOL  AT 

6  -  10%  EB 

EVERY  Nth 

POINT 

7  -  25%  EB 

1,1,1 

SELECT  A  NEW  PEN  NUMBER  2 

SELECT  A  NEW  LINE  TYPE  2 

OPTION# 

FUNCTION 

RSQ 

1 

DATA  POINTS  ONLY 

2 

DATA  SMOOTHING 

3 

Y  *  A  +  BX 

0.0004 

4 

Y  -  A  *  E**BX 

0.0006 

5 

Y  =■  A  *  X**B 

0.0533 

6 

Y  -  A  +  B/X 

0.2027 

7 

Y  -  1/(A+B*X) 

0.0010 

8 

Y  =■  X/(A+B*X) 

0.1972 

9 

POLYNOMIAL 

10 

LAGRANGE  INTERPOLATION 

11 

SPLINE  FIT 

12 

FOURIER  SERIES 

13 

NATURAL  CUBIC  SPLINE 

ENTER:  # 

L  SA  ST  DA  RS  RP  EX 

I  #  -  EQUATION  NUMBER 

L  -  LIST  DATA 

SA  -  SAVE 

CURVE  ON  FILE 

ST  -  STOP 

; 

DA  -  READ 

NEW  DATA  SET 

RS  -  RESTART 

■ 

I  RP  -  REPLOT  DATA 

EX  -  EXIT( STOP) 

EX 

1 
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r 

0,80  1,80  2,40  3.20  4.00  4.80  5,60 
X-AXIS 


Figure  A-l .  Plot  of  DATA1.DAT  Data  Set. 
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EXAMPLE  3 


Example  3  Illustrates  the  processing  of  two  different  data  sets  that  differ 
significantly  in  range  such  that  to  combine  the  data  sets  for  scaling  would 
suppress  one  in  an  undesirable  fashion.  The  first  data  set  is  processed 
as  in  Example  2  followed  by  the  processing  of  the  second  data  set.  Note  in 
particular  that  the  second  data  set,  DATA4.DAT,  not  only  is  approximately  two 
orders  of  magnitude  larger  than  DATA1.DAT  In  the  Y-direction  but  does  not 
have  the  range  in  the  X-dimension  as  DATA1.DAT  either.  It  Is  therefore 
necessary  to  impose  on  the  second  data  set  the  same  X  axis  as  for  the  first. 
This  is  accomplished  by  determining  the  scaling  factors  for  the  first  data 
set  by  use  of  the  SXYO  option  and  noting  the  starting  value  and  increment 
size,  then  as  the  second  data  set  is  processed,  again  specifying  the  SXYO 
option  and  entering  the  previously  noted  values  at  this 


PRINTED  OUTPUT?  (Y/N) 
N 

ENTER  DATA  FILE  NAME 
DATA1.DAT 

TITLE 

X-AXIS 

Y-AXIS 


1 

1.0000 

2.0000 

2 

1.2000 

2.2000 

3 

1.4000 

2.0000 

4 

1.6000 

2.4000 

5 

1.8000 

2.1000 

6 

2.0000 

2.3000 

7 

2.2000 

2.5000 

8 

2.4000 

2.3000 

9 

2.6000 

2.8000 

10 

2.8000 

2.4000 
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11 

3.0000 

2.7000 

12 

3.2000 

3.1000 

13 

3.4000 

2.6000 

14 

3.6000 

3.0000 

15 

3.8000 

2.9000 

16 

4.0000 

3.0000 

17 

4.2000 

3.2000 

18 

4.4000 

3.1000 

19 

4.6000 

3.3000 

20 

4.8000 

3.2000 

21 

5.0000 

3.4000 

22 

5.2000 

3.2000 

23 

5.4000 

3.000 

24 

5.6000 

2.9000 

25 

5.8000 

2.5000 

26 

6.0000 

2.2000 

ADDITIONAL  DATA  FILES?  (Y/N) 

N 

CALCULATE  WITH  LOGS?  X  Y  XY  N  NN  EX 
X  -  LOG(X  DATA) 

Y  -  LOG(Y  DATA) 

XY  -  LOG(X  DATA)  and  LOG(Y  DATA) 

N  -  DO  NOT  USE  LOGS  -  MAY  USE  LOGS  IN  PLOTTING  DATA 
NN  -  DO  NOT  USE  LOGS  EITHER  AS  INPUT  OR  PLOTTING  OF  DATA 


SCALE  DATA  -  ENTER  S  X  Y  0  E  N  IN  ANY  ORDER 

S  *  SCALE  DATA  X  -  ORIGIN  IS  AT  X»0 

Y  -  ORIGIN  IS  AT  Y-0  0  -  USER  SPECIFIED  ORIGIN 

E  “  END( STOP)  N  -  NOTHING 

SXYO 

ORIGIN  AT  X  -  0.00000  STEPS  OF  0.80000 

ENTER  NEW  VALUES,  ELSE  ,,,, 

ORIGIN  AT  Y  •  0.00000  STEPS  OF  0.80000 

ENTER  NEW  VALUES,  ELSE  ,,,, 

OPTION#  FUNCTION  RSQ 

1  DATA  POINTS  ONLY 

2  DATA  SMOOTHING 


3  Y  -  A  +  BX  0.4163 

4  Y  -  A  *  E**BX  0.4224 

5  Y  *  A  *  X**B  0.5390 

6  Y  -  A  +  B/X  0.5358 

7  Y  -  1/ (A+B*X)  0.4255 

8  Y  -  X/ (A+B*X)  0.5911 

9  POLYNOMIAL 


10  LAGRANGE  INTERPOLATION 

11  SPLINE  FIT 

12  FOURIER  SERIES 

13  NATURAL  CUBIC  SPLINE 

ENTER:  #  L  SA  ST  DA  RS  RP  EX 


#  -  EQUATION  NUMBER 


L  -  LIST  DATA 


SA  “  SAVE  CURVE  ON  FILE  ST  -  STOP 

DA  -  READ  NEW  DATA  SET  RS  -  RESTART 

RP  -  REPLOT  DATA  EX  -  EXIT (STOP) 

9 

ENTER  DEGREE  FOR  POLYNOMIAL  FIT,  BETWEEN  1  AND  14  5 

0.000  Z  DATA  SPACING  ERROR 

OPTION  NO.  9 
Y -POLYNOMIAL 


DEGREE  -  5 

RSQ  - 

0.8934 

CO  - 

0.246761E+01 

Cl  - 

-.128385E+01 

C2  - 

0.125361E+01 

C3  - 

-.470453E+00 

C4  - 

0.863621E-01 

C5  - 

-.617910E-02 

****  PLOTTING  OPTIONS  **** 

ENTER:  PALBD  +  X*.OHMNE 

P  -  PLOT  DATA  AS  +  SYMBOLS  A  -  PLOT  AXES 

L  -  CONNECT  DATA  POINTS  B  -  BROKEN  LINE 


D  -  USE  DIAMOND 


+  -  USE  + 


X  -  USE  X 
.  -  USE  . 

H  -  HIGH  RESOLUTION  (DEF) 

N  -  NOTHING 
PAL 

HARD  COPY?  (NO/PR,  PL)  PL 

READY  PLOTTER  —  ENTER  G  I  A  F 

G  -  PLOT  GIRD 
A  -  PLOT  AXIS 
P  -  PLOT  POINTS 
H  -  PLOT  HORIZONTAL  AXIS 
L  -  PLOT  LEFT  AXIS 
C  -  ALTERNATE  PEN 
D  -  READ  ADDITIONAL  DATA 
PAF 


*  -  USE  * 

0  -  USE  0 
M  -  MEDIUM  RES 
E  -  END 


P  N  D  E  C  Z  ANY  ORDER 

I  -  GRID  INTERSECTIONS  PLOTTED 
F  -  DRAW  FORM 
N  -  NOTHING 
R  -  PLOT  RIGHT  AXIS 
B  -  PLOT  REVERSE  AXIS 
Z  -  ALTERNATE  LINE  TYPE 
E  -  END(  STOP ) 


ENTER  :  PEN  NUMBER,  PLOT  OPTION  AND  SYMBOL  USED  -  WHERE: 

PEN  PLOT  OPTION  SYMBOL  USED 


K 


1 

2 

3 

4 

5 


BLACK 

-1  -  SYMBOL  AT  EVERY 

POINT 

0  -  SQUARE 

RED 

-2  -  SYMBOL  AT  EVERY 

2nd  POINT 

1  -  CIRCLE 

GREEN 

-N  -  SYMBOL  AT  EVERY 

Nth  POINT 

2  -  TRIANGE 

BLUE 

0  -  LINE  PLOT  ONLY 

3  -  + 

BLACK 

1  -  LINE  AND  SYMBOL 

PLOT 

4  -  X 

L 
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I  '  .  N  "J 


6  -  RED 


2  -  LINE  AND  SYMBOL  AT 


5  -  DIAMOND 


EVERY  2nd  POINT 

5  -  5%  EB 

N  -  LINE  AND  SYMBOL  AT 

6  -  10%  EB 

EVERY  Nth  POINT 

7  -  25%  EB 

1,1,0 

OPTION  # 

FUNCTION 

REQ 

1 

DATA  POINTS  ONLY 

2 

DATA  SMOOTHING 

3 

Y  -  A  +  BX 

0.4163 

4 

Y  -  A  *  E**BX 

0.4224 

5 

Y  -  A  *  X**B 

0.5390 

6 

Y  -  A  +  B/X 

0.5358 

7 

Y  -  1/(A+B*X) 

0.4255 

8 

Y  -  X/(A+B*X) 

0.5911 

9 

POLYNOMIAL 

10 

LAGRANGE  INTERPOLATION 

11 

SPLINE  FIT 

12 

FOURIER  SERIES 

13 

NATURAL  CUBIC  SPLINE 

ENTER  if  L  SA  ST  DA  RS  RP  EX 


L  -  LIST  DATA 


#  -  EQUATION  NUMBER 
SA  -  SAVE  CURVE  ON  FILE 
DA  -  READ  NEW  DATA  SET 
RP  -  REPLOT  DATA 
DA 

ENTER  DATA  FILE  NAME 
DATA4.DAT 

TITLE 4 
X-AXIS 
Y-AXIS 


1 

0.4000 

340.0000 

2 

0.5000 

400.0000 

3 

0.7000 

420.0000 

4 

0.8000 

450.0000 

5 

0.9000 

490.0000 

6 

1.3000 

490.0000 

7 

1.5000 

520.0000 

8 

1.6000 

530.0000 

9 

2.0000 

520.0000 

10 

2.2000 

500.0000 

11 

2.6000 

480.0000 

12 

2.8000 

450.0000 

13 

3.0000 

400.0000 

14 

3.4000 

340.0000 

NUMBER  OF  DATA  POINTS  -  14 


ST  -  STOP 
RS  -  RESTART 
EX  -  EXIT (STOP) 


•  »  »«l  Ut  '*LWjI  i.t  Ll' t«i' Ui' 


CALCULATE  WITH  LOGS/  X  Y  XY  N  NN  EX 


X  -  LOG(X  DATA) 


Y  -  LOG(Y  DATA) 

XY  -  LOG(X  DATA)  AND  LOG(Y  DATA) 

N  -  DO  NOT  USE  LOGS  -  MAY  USE  LOGS  IN  PLOTTING  DATA 
NN  -  DO  NOT  USE  LOGS  EITHER  AS  INPUT  OR  POLTTING  OF  DATA 


EX  -  STOP 


SCALE  DATA  -  ENTER  SXYOEN  IN  ANY  ORDER 


S  -  SCALE  DATA 


Y  -  ORIGIN  IS  AT  Y-0 


E  -  END (STOP ) 


X  -  ORIGIN  IS  AT  X»0 


0  -  USER  SPECIFIED  ORIGIN 


N  -  NOTHING 


ORIGIN  AT  X  -  0.00000  STEPS  OF  0.50000 


ENTER  NEW  VALUES,  ELSE , , 0 .0 ,0 .8 


ORIGIN  AT  Y 


0.00000  STEPS  OF  200.00000 


ENTER  NEW  VALUES,  ELSE  ,,,, 


OPTION  # 


FUNCTION 


DATA  POINTS  ONLY 


DATA  SMOOTHING 


Y  -  A  +  BX  0.0004 


Y  -  A  *  E**BX  0.0006 


Y  -  A  *  X**B  0.0533 


Y  -  A  +  B/X  0.2027 


I1*, 


V . •- V.-.NV-  V -V-V-V v.NV .V 


7  Y  -  1/(A+B*X)  0.0010 

8  Y  -  X/(A+B*X)  0.1972 

9  POLYNOMIAL 

10  LAGRANGE  INTERPPOLATION 

11  SPLINE  FIT 

12  FOURIER  SERIES 

13  NATURAL  CUBIC  SPLINE 


ENTER:  #  L  SA  ST  DA  RS 

RP  EX 

#  -  EQUATION  NUMBER 

L  - 

LIST  DATA 

SA  -  SAVE  CURVE  ON  FILE 

ST  - 

STOP 

DA  -  READ  NEW  DATA  SET 

RS  - 

RESTART 

RP  -  REPLOT  DATA 

EX  - 

EXIT (STOP) 

9 

ENTER  DEGREE  FOR  POLYNOMIAL  FIT,  BETWEEN  1  and  14  6 


UNEQUALLY  SPACED  DATA 

OPTION  NO.  9 
Y-POLYNOMIAL 
DEGREE  -  5 
RSQ  -  0.9678 
CO  -  0.124740E+03 
Cl  -  0.747477E+03 
C2  -  -.531554E403 
C3  -  0.128816E+03 


C4  -  0.352845E+02 


mv  m*r* 


C5  -  -.244896E+02 
C6  -  0.334440E+01 


****PLOTTING  OPTIONS  **** 


ENTER:  P  A  L  B  D  +  X 
P  -  PLOT  DATA  AS  +  SYMBOLS 
L  -  CONNECT  DATA  POINTS 
D  -  USE  DIAMOND 
X  -  USE  X 
USE  . 

H  -  HIGH  RESOLUTION  (DEF) 

N  -  NOTHING 
PAL 

HARD  COPY?  (NO /PR,  PL)  PL 

READY  PLOTTER  —  ENGER  G  I  A 

G  -  PLOT  GIRD 
A  -  PLOT  AXIS 
P  -  PLOT  POINTS 
H  -  PLOT  HORIZONTAL  AXIS 
L  -  PLOT  LEFT  AXIS 
C  -  ALTERNATE  PEN 
D  -  READ  ADDITIONAL  DATA 
PRZ 


*  .  0  H  M  N  E 

A  -  PLOT  AXES 
B  -  BROKEN  LINE 
+  -  USE  + 

*  -  USE  * 

0  -  USE  0 
M  -  MEDIUM  RES 
E  -  END 


FPNDECZ  ANY  ORDER 

I  -  GRID  INTERSECTIONS  PLOTTED 
F  -  DRAW  FORM 
N  -  NOTHING 
R  ~  PLOT  RIGHT  AXIS 
B  -  PLOT  REVERSE  AXIS 
Z  -  ALTERNATE  LINE  TYPE 
E  -  END(STOP) 
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ENTER 


PEN  NUMBER,  PLOT  OPTION  AND  SYMBOL  USED  -  WHERE 


PEN  PLOT  OPTION 


1  -  BLACK 

2  -  RED 

3  -  GREEN 

4  -  BLUE 

5  -  BLACK 

6  -  RED 


1,1,1 

SELECT  A  NEW  LINE  TYPE  2 

OPTION#  FUNCTION  RSQ 

1  DATA  POINTS  ONLY 


2  DATA  SMOOTHING 


3 

Y 

m 

A  +  BX 

0.0004 

4 

Y 

m 

A  *  E**BX 

0.0006 

5 

Y 

m 

A  *  X**B 

0.0533 

6 

Y 

m 

A  +  B/X 

0.2027 

7 

Y 

m 

1/(A+B*X) 

0.0010 

8 

Y 

m 

X/(A+B*X) 

0.1972 

-1  -  SYMBOL  AT  EVERY  POINT 
-2  -  SYMBOL  AT  EVERY  2nd  POINT 
-N  -  SYMBOL  AT  EVERY  Nth  POINT 
0  -  LINE  PLOT  ONLY 

1  -  LINE  AND  SYMBOL  PLOT 

2  -  LINE  AND  SYMBOL  AT 

EVERY  2nd  POINT 
N  -  LINE  AND  SYMBOL  AT 
EVERY  Nth  POINT 


SYMBOL  USED 


0  -  SQUARE 

1  -  CIRCLE 

2  -  TRIANGLE 

3  -  + 

4  -  X 

5  -  DIAMOND 

5  -  5%  EB 

6  -  10X  EB 

7  -  25 Z  EB 


9 


POLYNOMIAL 


10 

11 

12 

13 

ENTER 
#  - 
SA  - 
DA  - 


LAGRANGE  INTERPOLATION 
SPLINE  FIT 
FOURIER  SERIES 
NATURAL  CUBIC  SPLINE 


#  L  SA  ST  DA  RS 

RP  EX 

EQUATION  NUMBER 

L  -  LIST  DATA 

SAVE  CURVE  ON  FILE 

ST  -  STOP 

READ  NEW  DATA  SET 

RS  -  RESTART 

RP  -  REPLOT  DATA 


EX  -  EXIT (STOP) 


TITLE 


Figure  A-6.  Plot  of  Combined  DATA; DATA! .DAT,  DATA4.DAT. 
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